Hormonal regulation of growth hormone secretion and messenger ribonucleic acid accumulation in cultured bovine pituitary cells.
In both primary cultures and transformed tumor cultures of rat pituitary cells, preincubation with T3 or dexamethasone increases GH secretion, mRNA accumulation, and gene transcription. GRF stimulates secretion and transcription in primary rat pituitary cultures. Sex steroids stimulate GH secretion in man, but contradictory findings have been reported in vitro. We studied the hormonal regulation of bovine GH (bGH) in primary monolayer cultures of adult bovine pituitaries. Neither T3 nor dexamethasone changed immunoreactive bGH secretion during a 3-h experimental incubation. After 72-h preincubation with T3 or dexamethasone, bGH secretion remained unchanged. T3 (10(-8) M) or dexamethasone (10(-8) M) did not alter the bGH secretory response to doses of GRF from 10(-12)-10(-8) M. However, T3 (P less than 0.001; r = 0.73) and dexamethasone (P less than 0.001; r = -0.71) decreased bGH mRNA content in dose-dependent fashions, as determined by Northern analysis and RNA dot blots probed with 32P-labeled bGH cDNA. T3 10(-7) M) decreased bGH mRNA content to 70% of the control value, 10(-7) M dexamethasone decreased bGH mRNA content to 77% of the control value, while GRF increased bGH mRNA content to 174% of the control value in a dose-dependent fashion (P less than 0.001; r = 0.72). Preincubation with testosterone or dihydrotestosterone did not change basal or GRF-stimulated GH secretion. Seventy-two-hour preincubation with 10(-8) M estradiol did not alter basal GH secretion, but increased the bGH secretory response to doses of GRF from 10(-11)-10(-8) M (P less than 0.001). Incubation with estradiol did not change bGH mRNA levels. These results demonstrate that, in contrast to rat GH mRNA, bGH mRNA accumulation is inhibited by T3 and dexamethasone. Estradiol augments the response to GRF, but this effect is not mediated by an increase in mRNA content. The hormonal responses of somatotropes vary significantly among mammalian species.